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(57)Abstract: 

PROBLEM TO BE SOLVED: To drive video signals by different drive 
methods according to display objects without providing an external 
processing circuit for regulating phases of the vudeo signals of respective 
colors. 

SOLUTION: A control signal generation circuit 22 in a horizontal drive circuit 
16 selects either of a high resolution mode 1 which samples video signals 
according to respective colors of G, R t and B for constituting a color image 
at different timings in order so as to supply them to signal lines matched to 
the respective colors in order, or a mode 2 which simultaneously samples the 
video signals of respective colors so as to simultaneously supplies them to 
the signal lines matched to the respective colors. In the mode 1, picture 
element switches 32G, 32R, 32B sample the video signals of respective 
colors at different phases so as to supply them to the signal lines S1G, S1R, 
S1B in order. In the mode 2, the picture element switches 32G, 32R, 32B 
sample the video signals of respective colors in the same phase so as to 
supply them to the signal lines S1G, S1R, S1B simultaneously. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In order to impress the electrical potential difference according to a video signal to a liquid 
crystal layer and the liquid crystal layer in each picture element Two or more scan electrode and two or 
more signal electrodes which were arranged so that it might intersect perpendicularly mutually, In order 
to impress the electrical potential difference according to a video signal to the liquid crystal layer in 
each picture element corresponding to the scan electrode chosen by the vertical-drive circuit which 
chooses a scan electrode, and this vertical-drive circuit It is the level actuation circuit which chooses a 
signal electrode and supplies a video signal. The sequential sampling of the video signal for every color 
for constituting a color picture is carried out to different timing. The liquid crystal display characterized 
by having sampled simultaneously the 1st mode which carries out sequential supply, and the video signal 
for every color to the signal electrode corresponding to each color, and equipping the signal electrode 
corresponding to each color with a selectable level actuation circuit for one side in the 2nd mode 
supplied simultaneously. 



[Translation done.] 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal display which can be driven by the 

different actuation approach according to the object for a display. 

[0002] 

[Description of the Prior Art] The liquid crystal display is used for various applications, such as a display 
of OA (office automation) devices, such as a computer and a word processor, and a display of AV (audio 
BIIJUARU) devices, such as a video camera. Since a color was specified for every dot when making the 
color display for OA perform to a liquid crystal display conventionally and there was the need of doubling 
the coordinate of each color and being crowded while making repeatability of each color good, the liquid 
crystal display had become circuitry simultaneously sampled as a lot in 3 dots about the video signal for 



-2- 



every color of R (red), G (green), and B (blue) inputted. 

[0003] In order to see with linear repeatability since it is that from which the video signal for every color 
changes continuously unlike the case for OA on the other hand when making the monochrome display 
which does not use the color display or the color filter for AV for the liquid crystal display of an above- 
mentioned configuration perform, and to raise the upper resolution, the simultaneous sampling of the 
video signal for every above colors is not desirable. Then, it is the object which sees with linear 
repeatability conventionally and raises the upper resolution, and the processing circuit which adjusts the 
phase of the video signal for every color in order to amend [ gap / the continuity of R, G t and B, / dot ], 
namely, changes a phase was prepared outside. 
[0004] 

[Problem(s) to be Solved by the Invention] Thus, when changing the phase of a video signal according to 
the object for a display, the display of dedication must be developed according to the object for a 
display, or a processing circuit must be selectively added to a common liquid crystal display. However, 
developing the display of dedication has the trouble that cost increases. Moreover, in adding a 
processing circuit selectively to a common liquid crystal display, there is a trouble that it is difficult to 
adjust actuation of a circuit so that it may become proper actuation, where a processing circuit is added. 
[0005] This invention was made in view of this trouble, and the technical problem is in offering the liquid 
crystal display it enabled it to drive by the different actuation approach according to the object for a 
display, without preparing outside the processing circuit which adjusts the phase of the video signal for 
every color. 
[0006] 

[Means for Solving the Problem] In order to impress the electrical potential difference according to a 
video signal to a liquid crystal layer and the liquid crystal layer in each picture element, the liquid crystal 
display of this invention Two or more scan electrode and two or more signal electrodes which were 
arranged so that it might intersect perpendicularly mutually, In order to impress the electrical potential 
difference according to a video signal to the liquid crystal layer in each picture element corresponding to 
the scan electrode chosen by the vertical-drive circuit which chooses a scan electrode, and this 
vertical-drive circuit It is the level actuation circuit which chooses a signal electrode and supplies a 
video signal. The sequential sampling of the video signal for every color for constituting a color picture is 
carried out to different timing. The 1st mode which carries out sequential supply, and the video signal 
for every color are simultaneously sampled to the signal electrode corresponding to each color, and the 
signal electrode corresponding to each color is equipped with a selectable level actuation circuit for one 
side in the 2nd mode supplied simultaneously. 
[0007] 

[Function] In the liquid crystal display of this invention, a level actuation circuit carries out a sequential 
sampling to timing which is different in the video signal for every color when the 1st mode is chosen, 
when sequential supply is carried out and the 2nd mode is chosen as the signal electrode corresponding 
to each color, samples the video signal for every color simultaneously, and supplies it to the signal 
electrode corresponding to each color simultaneously. The electrical potential difference according to 
the video signal for every color is impressed to the liquid crystal layer in the picture element 
corresponding to the signal electrode with which the video signal for every color was supplied among 
two or more picture elements corresponding to the scan electrode chosen by the vertical-drive circuit. 
[0008] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. 
[0009] Drawing 1 is the circuit diagram showing the configuration of the liquid crystal display concerning 
the 1st example of this invention. Although the liquid crystal display 10 concerning this example is not 
illustrated, it is equipped with the liquid crystal layer which enclosed liquid crystal and was formed 
between the glass substrate with which the transparent common electrode was prepared, the glass 
substrate with which the display electrode mentioned later, TFT (thin film transistor), the scanning line, 
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and a signal line were prepared, and these two glass substrates. In the case of the liquid crystal display 
for color displays, corresponding to each picture element, each color filter of R, G, and B is further 
prepared to the glass substrate with which the common electrode was prepared. In drawing 1 , the sign 
1 1 expresses the liquid crystal layer corresponding to each picture element. The common electrode 
common to one field of the liquid crystal layer 1 1 touches, and the opposite volt input terminal 1 2 is 
connected to this common electrode. The display electrode touches the field of another side of the 
liquid crystal layer 1 1 for every picture element. The drain of TFT13 prepared for every picture element 
is connected to this display electrode. A liquid crystal display 10 is further equipped with the capacitor 

14 formed for every picture element, the end of this capacitor 14 is connected to each drain of TFT13, 
and the other end is connected to the common electrode. 

[0010] A liquid crystal display 10 is scanning-line G1 -Gn as two or more scan electrodes further 
arranged so that it might intersect perpendicularly mutually in order to impress the electrical potential 
difference according to a video signal to the liquid crystal layer 1 1 in the picture element of arbitration. 
And it has signal-line S1G as two or more signal electrodes, S1R, S1B, — SmB. each — scanning-line 
G1 -Gn every [ in / respectively / the picture element of one line ] — it connects with the gate of 
TFT13. Each signal-line S1 G-SmB is connected to each source of TFT13 in the picture element of one 
train, respectively. In addition, in this example, the picture element of one line connected to the one 
scanning line is repeatedly arranged in order of the picture element for G, the picture element for R, and 
the picture element for B. Therefore, signal-line S1G, S1R, and S1B are the signal lines corresponding to 
the continuous picture element for G, the picture element for R, and the picture element for B. a liquid 
crystal display — further — each — scanning-line G1 -Gn It has the connected vertical-drive circuit 

15 and the level actuation circuit 16 connected to each signal-line S1 G-SmB. 

[001 1] Here, the outline of actuation of the liquid crystal display 10 shown in drawing 1 is explained. With 
this liquid crystal display 10, it is scanning-line G1 -Gn by the vertical-drive circuit 15. TFT13 in the 
picture element of one line connected to the scanning line with which it received, the scan pulse was 
impressed in order, and the scan pulse was impressed will be in an ON state. While the scan pulse is 
impressed to the one scanning line, a video signal is impressed in order to signal-line S1 G-SmB, this 
video signal is impressed to a capacitor 14 by the level actuation circuit 16 through TFT13 of an ON 
state, and the charge according to a video signal is charged by the capacitor 14 by it. This charge will 
impress the electrical potential difference according to a video signal to the liquid crystal layer 1 1 of 
each picture element connected to the scanning line until the scanning line is chosen next. 
[0012] Drawing 2 is the circuit diagram showing the configuration of the level actuation circuit 16 in 
drawing 1 . The level actuation circuit 16 is equipped with the control signal creation circuit 22 with the 
shift register section 21 1 connected to signal-line S1G of 1 set of continuous picture elements for G, 
the picture element for R, and the picture element for B, S1 R, S1 B;S2G, S2R, and S2B; — , respectively, 
212, and — . The level actuation circuit 16 is equipped with the input terminals 23-28 for inputting each 
video signal of level start signal HST, mode signal mode, and the level clocks HCK, G, R, and B further, 
respectively. The control signal creation circuit 22 is [ the input edge for inputting level start signal HST, 
mode signal mode, and the level clock HCK respectively, and ] clock signal CLK, an enable signal EN1, 
EN2, and EN3, respectively. It has the outgoing end for outputting. In addition, level start signal HST, the 
level clock HCK, and mode signal mode are generated by the external controller. 

[0013] the shift register section 21 1 with the shift component 31, ends are the picture element for G, a 
picture element for R, and a picture element for B, respectively — each — it has three picture element 
switches 32G, 32R, and 32B connected to signal-line S1G, S1R, and S1B, and three AND gates 33G, 
33R, and 33B. It has an input edge for inputting level start signal HST and a clock signal CLK, 
respectively, and an outgoing end for outputting output signals OUT and SHoutl, respectively, level start 
signal HST is inputted, it shifts by one clock with a clock signal CLK, and the shift component 31 is the 
shift register section 212 of the next step as an output signal OUT. While sending, a clock signal CLK 
shifts by the half period, and it outputs as an output signal SHoutl. An output signal SHoutl is inputted 
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into the input edge of one way each of AND gates 33G, 33R, and 33B. The enable signal EN1 outputted 
to the input edge of each another side of AND gates 33G, 33R, and 33B from the control signal creation 
circuit 22, respectively, EN2, and EN3 It is inputted. Each other end of the picture element switches 32G, 
32R, and 32B is connected to the input terminals 26, 27, and 28 for inputting each video signal of G, B, 
and R, respectively. Each outgoing end of AND gates 33G, 33R, and 33B is connected to the control 
terminal of the picture element switches 32G, 32R, and 32B, respectively. 

[0014] The shift register section 212 and — are also the shift register section 212. Although it is the 
same configuration, in these shift register sections 212 and — , it differs in that the output signal OUT of 
the shift component 31 in the shift register section of the preceding paragraph is inputted instead of the 
shift component 31 being level start signal HST. 

[0015] Next, with reference to drawing 3 and drawing 4 , actuation of the level actuation circuit 16 
shown in drawing 2 is explained. The control signal creation circuit 22 carries out the sequential 
sampling of the video signal for every color of G, R, and B for constituting a color picture to different 
timing by mode signal mode inputted from an input terminal 24, samples simultaneously the mode 1 of 
high resolution and the video signal for every color which carry out sequential supply to the signal line 
corresponding to each color, and chooses as the signal line corresponding to each color the mode 2 
supplied simultaneously. The mode 1 is suitable for a monochrome display or the color display for AV, 
and the mode 2 is suitable for for example, the color display for OA. 

[0016] Drawing 3 is the timing chart showing actuation of the level actuation circuit 16 when choosing 
the mode 1. The control signal creation circuit 22 is the clock signal CLK and enable signal EN1 which 
used inputted level start signal HST ( drawing 3 (a)) as reset-signal RES for phase doubling of an 
internal control signal, and were shown in drawing 3 (c) - (f) by using the level clock HCK ( drawing 3 (b)) 
as a basic clock, EN2, and EN3. It creates and outputs. Here, a clock signal CLK is a signal 3 times the 
period of the level clock HCK. Moreover, an enable signal EN1, EN2, and EN3 It is a signal with the low- 
level period for four clocks of the high-level period for two clocks of the level clock HCK, and the level 
clock HCK, and is the signal with which the two-clock [ every ] phase of the level clock HCK shifted. 
Shift register section 21 1 The shift component 31 shifts level start signal HST by one clock with a clock 
signal CLK then, and it is the shift register section 212 of the next step as an output signal OUT. While 
sending, the output signal SHoutl ( drawing 3 (g)) with which the clock signal CLK shifted level start 
signal HST by the half period is outputted. An output signal SHoutl is inputted into the input edge of 
one way each of AND gates 33G, 33R, and 33B, and they are an enable signal EN1, EN2, and EN3 in the 
input edge of each another side. Since it is carried out The output signals Goutl, Routl, and Boutl of 
AND gates 33G, 33R, and 33B came to be shown in drawing 3 (h) - GX and each picture element 
switches 32G, 32R, and 32B are controlled by these signals Goutl, Routl, and Boutl. The period when 
signals Goutl, Routl, and Boutl are high-level, and each picture element switches 32G, 32R, and 32B 
serve as ON, the video signal for every color is sampled, and sequential supply is carried out at signal- 
line S1G, S1R, and S1B through each picture element switches 32G, 32R, and 32B. The shift register 
section 212 and — are also performed one by one to the timing which was at a time in one clock of 
same actuation with the clock signal CLK. 

[0017] Thus, in the mode 1, by each picture element of G, continuous B, and continuous R, since the 
video signal for every color is sampled in the form which the phase shifted, each picture element will 
output the information on a different location in a subject-copy image, respectively, and though it is the 
number of the same shift components 31 as the former, the resolution of liquid crystal display 10 the 
very thing increases 3 times. In addition, in the case of a monochrome display, it is clear that resolution 
increases 3 times, but also in color display, linear repeatability improves from each picture element of G, 
B, and R outputting the information on a different location in a subject-copy image, respectively, and 
resolution increases 3 times seemingly. 

[0018] Drawing 4 is the timing chart showing actuation of the level actuation circuit 16 when choosing 
the mode 2. In this case, an external controller shall output the clock of one 3 times the period of this 
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compared with the time of mode 1 selection as a level clock HCK ( drawing 4 (b)). Level start signal HST 
( drawing 4 (a)) is used for the control signal creation circuit 22 as reset-signal RES for phase doubling 
of an internal control signal like the time of mode 1 selection, it creates the same clock signal CLK 
( drawing 4 (b)) as the level clock HCK, and is an enable signal EN1, EN2 t and EN3. Suppose that it is 
always high-level. In addition, an external controller outputs the same level clock HCK as the time of 
mode 1 selection, and you may make it the control signal creation circuit 22 create a clock signal CLK 
like the time of mode 1 selection. Shift register section 21 1 The same actuation as the time of mode 1 
selection is performed, and the output signal SHoutl of the shift component 31 came to be shown in 
drawing 4 (c). At the time of mode 2 selection, they are an enable signal EN1, EN2, and EN3. Since it is 
always high-level, it is signal SHoutl itself and the picture element switches 32G, 32R, and 32B will be 
controlled. Therefore, the output signals Goutl, Routl, and Boutl of AND gates 33G, 33R, and 33B 
serve as the same timing, as shown in drawing 4 (d), and the video signal for every color is sampled with 
the same phase, and they are simultaneously supplied to signal-line S1G, S1R, and S1B through each 
picture element switches 32G, 32R, and 32B. The shift register section 212 and — are also performed 
one by one to the timing which was at a time in one clock of same actuation with the clock signal CLK. 
[0019] It can drive by the different actuation approach according to the objects for a display (the color 
display for AV, a monochrome display, color display for OA, etc.), without preparing outside the 
processing circuit which adjusts the phase of the video signal for every color according to the liquid 
crystal display 10 concerning this example, as explained above. Moreover, the configuration of an 
external controller can be considered as the same configuration irrespective of the object for a display. 
Moreover, resolution can be raised by liquid crystal display 10 the very thing. Moreover, although the 
level actuation circuit 16 must take various functions and a configuration by the demand of the 
specification of a liquid crystal display 10, the object, cost, a development cycle, a circumference circuit, 
etc., according to the liquid crystal display 10 concerning this example, it becomes possible [ dealing 
with more demands compared with the former ]. 

[0020] Drawing 5 is the circuit diagram showing the configuration of the level actuation circuit 16 in the 
liquid crystal display concerning the 2nd example of this invention. The level actuation circuit 16 in this 
example is equipped with the shift register section 41 1 connected to signal-line S1G of 1 set of 
continuous picture elements for G, the picture element for R, and the picture element for B, S1R, S1 
B;S2G, S2R, and S2B; — , respectively, 412, — , the control signal creation circuit 42 and the same input 
terminals 23-28 as the 1st example. The control signal creation circuit 42 is the input edge and the 
three-phase-circuit clock signal CLK1 for inputting level start signal HST, mode signal mode, and the 
level clock HCK, respectively, CLK2, and CLK3. It has the outgoing end for outputting. 
[0021] the shift register section 41 1 ends are 1 set of picture elements for G, a picture element for R, 
and a picture element for B with three shift components 43G, 43R, and 43B, respectively — each — it 
has three picture element switches 32G, 32R, and 32B connected to signal-line S1G, S1R, and S1B. 
Shift component 43G are level start signal HST and a clock signal CLK1. It inputs and is a clock signal 
CLK1. Level start signal HST is incorporated in a fall, and it is a clock signal CLK1. It is an output signal 
SHout by the start. It changes. Similarly, as for shift component 43R, level start signal HST and a clock 
signal CLK2 change. It inputs and is a clock signal CLK2. Level start signal HST is incorporated in a fall, 
and it is a clock signal CLK2. It is an output signal SHout by the start. Changing, shift component 43B is 
level start signal HST and a clock signal CLK3. It inputs and is a clock signal CLK3. Level start signal 
HST is incorporated in a fall, and it is a clock signal CLK3. It is an output signal SHout by the start. 
Output signal SHout of each shift components 43G, 43R, and 43B It is the shift register section 412 of 
the next step, respectively. It is sent. Each other end of the picture element switches 32G, 32R, and 
32B is connected to the input terminals 26, 27, and 28 for inputting each video signal of G, B, and R, 
respectively. Each outgoing end of the shift components 43G, 43R, and 43B is connected to the control 
terminal of the picture element switches 32G, 32R, and 32B, respectively. 

[0022] The shift register section 412 and — are also the shift register section 412. Output signal SHout 
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of the shift components 43G, 43R, and 43B in the shift register section of the preceding paragraph 
instead of the shift components 43G, 43R, and 43B being level start signal HST in these shift register 
sections 412 and — , although it is the same configuration It differs in that it inputs. 
[0023] Next, with reference to drawing 6 and drawing 7 , actuation of the level actuation circuit 16 
shown in drawing 5 is explained. 

[0024] Drawing 6 is the timing chart showing actuation of the level actuation circuit 16 when choosing 
the mode 1. The control signal creation circuit 42 is the three-phase-circuit clock signal CLK1 which 
used inputted level start signal HST ( drawing 6 (a)) as reset-signal RES for phase doubling of an 
internal control signal, and was shown in drawing 6 (c) - (e) by using the level clock HCK ( drawing 6 (b)) 
as a basic clock, CLK2, and CLK3. It creates and outputs. Here, they are a clock signal CLK1, CLK2, and 
CLK3. It is a signal 3 times the period of the level clock HCK, respectively, and is the signal with which 
the two-clock [ every ] phase of the level clock HCK shifted. Shift register section 411 Output signal 
SHout of the shift components 43G, 43R, and 43B It becomes the signals Goutl, Routl, and Boutl 
( drawing 6 R> 6 (f) - (h)) which control each picture element switches 32G, 32R, and 32B, respectively. 
The period when signals Goutl, Routl, and Boutl are high-level, and each picture element switches 32G, 
32R, and 32B serve as ON, the video signal for every color is sampled, and sequential supply is carried 
out at signal-line S1G, S1R, and S1B through each picture element switches 32G, 32R, and 32B. The 
same actuation is a clock signal CLK1, CLK2, and CLK3. The shift register section 412 and — are also 
performed one by one to the timing which was at a time in one clock. It is the shift register section 412 
to drawing 6 (i) as an example. The output signal Gout2 of shift component 43G is shown. 
[0025] Thus, in the mode 1, by each picture element of G, continuous B, and continuous R, since the 
video signal for every color is sampled in the form which the phase shifted, the resolution of liquid 
crystal display 10 the very thing increases 3 times like the 1st example. 

[0026] Drawing 7 is the timing chart showing actuation of the level actuation circuit 16 when choosing 
the mode 2. In this case, an external controller shall output the clock of one 3 times the period of this 
compared with the time of mode 1 selection as a level clock HCK ( drawing 7 (b)). Level start signal HST 
( drawing 7 (a)) is used for the control signal creation circuit 42 as reset-signal RES for phase doubling 
of an internal control signal like the time of mode 1 selection, and it creates the same clock signal CLK1 
as the level clock HCK, CLK2, and CLK3 ( drawing 7 (c)). Shift register section 41 1 In order for the shift 
components 43G, 43R, and 43B to synchronize then and to operate, it is the output signal SHout of 
each shift components 43G, 43R, and 43B. It becomes the same signal whose phase suited altogether, 
and the signals Goutl, Routl, and Boutl which control each picture element switches 32G, 32R, and 
32B also turn into the same signal ( drawing 7 (d)). Therefore, the video signal for every color is sampled 
with the same phase, and is simultaneously supplied to signal-line S1G, S1R, and S1B through each 
picture element switches 32G, 32R, and 32B. The same actuation is a clock signal CLK1, CLK2, and 
CLK3. The shift register section 412 and — are also performed one by one to the timing which was at a 
time in one clock. 

[0027] According to this example, since the sampling time of the video signal for every color is long 
compared with the 1st example, it becomes a display image smooth in the case of the color display for 
AV. The configuration of others of this example, actuation, and effectiveness are the same as the 1st 
example. 

[0028] In addition, you may make it this invention change the mode 1 and the mode 2 into a case by the 
part in 1 screen so that it may not be limited to each above-mentioned example, for example, the color 
display screen for AV may be outputted to the part in the color display screen for OA. 
[0029] 

[Effect of the Invention] As explained above, according to the liquid crystal display of this invention, it 
sets in a level actuation circuit. The sequential sampling of the video signal for every color for 
constituting a color picture is carried out to different timing. Since the 1st mode which carries out 
sequential supply, and the video signal for every color are simultaneously sampled to the signal 
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electrode corresponding to each color and it enabled it to choose as the signal electrode corresponding 
to each color the 2nd mode supplied simultaneously It can drive by the actuation approach which is 
different according to the object for a display, without preparing outside the processing circuit which 
adjusts the phase of the video signal for every color. Moreover, the configuration of an external 
controller can be considered as the configuration same irrespective of the object for a display, and it is 
effective in the ability to raise resolution with the liquid crystal display itself further. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the configuration of the liquid crystal display concerning the 

I st example of this invention. 

[Drawing 2] It is the circuit diagram showing the configuration of the level actuation circuit in drawing 1 . 
[Drawing 3] It is the timing chart showing the actuation at the time of mode 1 selection of the level 
actuation circuit shown in drawing 2 . 

[Drawing 4] It is the timing chart showing the actuation at the time of mode 2 selection of the level 
actuation circuit shown in drawing 2 . 

[Drawing 5] It is the circuit diagram showing the configuration of the level actuation circuit in the liquid 
crystal display concerning the 2nd example of this invention. 

[Drawing 6] It is the timing chart showing the actuation at the time of mode 1 selection of the level 
actuation circuit shown in drawing 5 . 

[Drawing 7] It is the timing chart showing the actuation at the time of mode 2 selection of the level 
actuation circuit shown in drawing 5 . 
[Description of Notations] 
10 Liquid Crystal Display 

I I Liquid Crystal Layer 

13 TFT 

14 Capacitor 

1 5 Vertical-Drive Circuit 

1 6 Level Actuation Circuit 

21 1 212 — Shift Register Section 
22 Control Signal Creation Circuit 
31 Shift Component 
32G, 32R, 32B Picture element switch 
33G, 33R, 33B AND gate 
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litiX'f'yf 3 2G, 3 2R, 3 2 B BR DftffiT& 

&n<D\i7 : *mt$$:V>7i)>!?vmm&s\G, sir, 
si B tci5iii#t«*&-r-5. 
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(2) 

/ 

-?ztztt>\z. m*\zw.&-r%£o cEjij$nfca»©j£ 

z (ommmmm^iz j; r> ti« $ tifc fc-r 
z&i&miz&\izi&&m\ztiT*m^\zfoctzni£zw 

M-rz>tztb\z. S^iSSI«LTtTt«^^»t 
5*¥lg»J[eIBST£>oT. *>7-Wm&ffil&-? : btztb<D 10 

>^UT#ftK»«bfc«^*fi|KIH*«»&-r*» 1 © 

[0 0 0 1 ] 
[0 0 0 2] 

^©T^T.T'l'-f t'f«^5f©AV (*-^ 

t-kVvaTW «§§©X-f X7V^©ffl*©fflii£ 

fc*. &&o>nm&z&mz-rz>tmz&&(Dmmz'& 

Sn5R (#) , G (ft) , B (ft) 0§fi§©kTt 30 
(I^£3 h*-»ibTHI^K-y->^U>yr*IiI 

[0003] — ±.m<Dmffcco&£h&7sigmizAvm 

<&U. U=7£WBtt£J!.jW*±® 
[0 0 0 4] 



2 

[0 0 0 5] *Xnt2frfr«mMj£KS»T&£ttfe% 

nft5i»*ttTi»Tf*4 «fc o \z Lfctta&^SBs 
m&-tzzt\z&z>o 

[0 0 0 6] 

mzmvi-rzmi&mwjm&t, £©£bb»iei»kj:o 
TM&zntzfe&nmizzifo-tz&mmizisvzmfkm 
\z\zy"-*mmzfettznj£&wmTz>tzisbiz. mnmm 

[0 0 0 7] 

mi ©^- K^aiRsnfctt^jcttftfiftwexsi-B^ 

Lfc«^««K:«*«*&U *2fflt-H*»l«Snfc 

CfcBEEtfBUnSns. 
[0 0 0 8] 

T#»»:tt9rr<&. 
[0 0 0 9] 01 «*^^©m 1 g>?l%ffll;:tt£ffiA& 

it^nt^7XMt, «jfir*a**s. tft <i 

ifilCWl/TXC, ft^*IC»^bTR, G, B©&£ 

*c»isufc*a)isauT^*. mii io-*o 
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3 

**/V>* 1 4©-»STFTl 3<7)KU"f >IC^ 

[0010] isas^gsi o&, sue, amnrnmiz 

ffittTOi£SE*Gi ~G n i5£ttfSSc©{i*t«S<!:L 
T©fi#^SiG, Sir, Sir, €t 
££i&Gi ~G n tt, *ft-£ftlfr©te*J;:*5tt*ftT 
FT130y-hl:»«SnTl»4. «©^»Sig~S 
mBtt. fn^h 1 5H©e*l:fi»t«#T F T 1 3 C V- 

sig, Sir, s \$\imtx?z>Gmt&m. Rm&m. bjb 

#^4^Gi ~G n lr$tt£nfc££KlfrlEl&l 5i. 
amBSiG-SBBCflMSnfcftTOttBKl 6<h£ 

[0011] :;t, El 1 it^L/fci&ilS^SBi oro 

«. SB^HjBSS 1 5K£oT> itSiglGi ~G n lc*f 

fcjfeSE»K»l*StlfcifT©lfe*fc*tt*TFT 1 3 a* 

ananT^ftimic. *jf«»hii&i 6^<fc^T. 

S 1G~ S nB^M LTM\Z trtHWailllSn, :®f 
^B^tt^ttSROTFT 1 3^tT*t/ty^l 

[0012] B 2 (2H 1 K&tt 5* s Fffi»llel8& 1 6 (Dm 

jssjR-rigBHT**. *¥^»iiig&i 6«« ^n^*n 

SlG. Sir, S 1B ;S2G- S2R, S2B : -lC*il{S*lfc 
->y hWvA?S&2 1 i , 2 12, -t. IW»B*»m£ 
0B2 2tmTt»4. *¥ffiW)[HlSSl 6tt, IC 
*-n-6n*¥**— HHIHST, t-F(|§mod 
e. zKf^D-y^HCK. G, R, B(D&k'x:*{S*t£ 
XAtifcftCAAJIf 2 3-2 8SfATl»5. ffifll 
ff#ffABIK2 2a. -tn-fnzkVXi'-hB^HS 
T. t-Hlfmode. P y * H C K£A7JT 

-^Mf^EN! , EN2 , EN 3 &ffl;*j-r US 



(3) 

4 

p -7 f H C KiiitPE- KflHfrn o d e finBBa 
>hP-7lCJ:oT£j££ft-5. 
[0 0 13] ->7M/>?**«2 lj te. y7^f3 

1 1, ^n-e'n-^gdSGffl^, rjb&s. b^^© 
sm^siG, sir, s\^z^m^nrz3-z>(D^m7,^ 

7f 3 2G, 3 2R, 32Bt, 3 t5©7 > Kdr— h 3 
3G, 3 3R, 3 3 B <»: St^AT^S. y7h$f3 1 

9- bffi^HST^A^U i7P^i7«^CLKTl ^ 

U-v7.*gB2 12 ^iH-St^lC. 9Uy?mnCLK<D 
filfl»y7MT, tti^fi^SH out itLTtH*Ti) 
JcSKftoTU-S. Ul^{i^SH 0U ti«7>h*y-h 3 
3G, 3 3R, 3 3 BCD^— 7j©A^^BtCA^^n-5«k 
5KftoT^-5. 7> h 3 3 G, 33R, 33B 

<D&mJj<DAt>i%\Z\t, t*l-fftWflflr*ffl«H»2 2 

*»6ia*sn*-f *-:/;hb*eni , EN 2 , EN 3 

20 ^A?3$n-5«fc^lca-3Tl^o ilM7f3 2G, 
3 2R, 3 2 BCDg-flfiSSli, fnfnG, B, R©&k* 
T : *^l^^A^-r-5fcise>WA^a^ 1 2 6, 2 7, 2 8JC 
SMfcSnTHS. T>Hy— H3 3G, 3 3R, 3 3B 

©s-m^^gtt, fn-entt^-f-yf 3 2G, 32R, 

3 2 BOWWB^ICSM* 3*1X1^*. 
[0 0 14] ->7 h Vi?7s9&2 12 , -t>. hU 
i^X^gB 2 1 2 tra»0«^-C*4*«, cn6©y7h 
kvT^g^ 1 2 , -T«, ->7 hSf 3 1 t^W-X9 

-bmmisT<Dttt>Q\zwim<Di/y vvzS7.9m\z& 
30 tt^->7h^3 1 oihiimnouT&xti-rz&tm 

[0 0 15] 'A\Z. H3*«ttXH4*#BHUT, 0 2 

3RLfc*¥B»iHii&i 6©ftf^ic^^T«wra. fHP 

mmt!$.®&2 2tt. AASf 2 4J;DAijSn5t- 
G, R, BO&fiS©hT^*S^4J"f5>^-C 

•y->^u >9\sT&&\ztti&\sitm^mzmmzQki&'? 
40 ^. ; E-K2i€ra#?r'5. h 1 \tmx\i=E^ 9 urn. 

^AVmtly-m^zmVTHD. *:—\ t 2\tto%.\t 

[0 0 16] i3lit- K 1 SrSWU^t#0*¥ffii!l 
EIK1 & <Dmft*^-?9'( 5>^0T*-5„ ffeWffi^fe 
^clilBS 2 2 tt. A^Jlfc*¥X^-HI^HST (S3 

(a) ) *rt«l|J(fPe^C[)fiffi^t)-&Ofc«>0 , J"ty h 
MREStLtffflL, 7K¥^P-y^HCK (03 

(b) ) zm*9ay9£l,T. 03 (c) ~ (f) iz 
^Ltz9Uy9m ! i%CLK&£.Zf--1*--7')Vm ! %E 

so N] , EN2 , EN3 €:fpJ«L, tU^TS- CdT, ^ 
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D y ?mnC L KI3*¥i7 a y £ H C K© 3 fg©JiJ81© 
<t^TS-&. -f^-^um^ENi . EN2 , E 

N3 IJ*¥i'n7i'HCK©2 £D-;/:!7#©/W U^Ol 
K9Fb1, *¥:7Py :7HCK©4 i7n-y^»©n^7U^;U 

S2 1 1 TfH. y7hif3 1*i*fX^-HfHS 

f|fOUTtLT*tOy7 HU-;;*^«2 1 2 
t^lr, 7K¥7.^-hffi^HSTS:i7D-y^m^CLK 

©^HHas^hufcrnara^ sH 0U ti (03 (g> > 

£ffi*-f*. 7>Ky— h3 3 G, 33R, 3 3B©§ 

— #©Aa*Kttfflate^sH 0U ti*<Aasn» 

©X**fctt-f*-^WI^ENi , EN 2 , EN 3 $ 
n*©T. 7>h*y-h3 3G, 3 3R, 3 3 B©tii7J 
fll^Goutl. Routl. B ou tl«03 (h) ~ (j) fc« 
Lfc«fc5K:frg, d©«^G 0Ut i, Routl. B 0Ut iKJ: 
oT#^-f7f3 2G, 32R, 3 2 B^SflffllSn 

A^Gontl> Routl. B 0U ti*VW l"*;t>®JUim. 
&tfM7f3 2G, 32R, 3 2B^t>taO. 

f 3 2G, 3 2R, 3 2BS«T«^aSiG, Sir, S 

lBicje&iiw&sn*. nttottfra. ^n^fl^cL 

12 . -Tt>JB3fcfffc>n*. 
[0 0 17] CCiSCt-H iMIUifcG, 

**3flSK&*cttt, ^□s^©«-&fc«we.*»T 

&5>&*, #5— S^©S"&*>. G, B, R©#i^SS^-€- 

[0 0 1 8] B4K^6-K 2 fcSftbfc 

(b) ) illt-h' lSS?B#(Ctt;^T3fg©/lW©^ 
n ?£fcti7J-rS *>©<!: -f-5. MfPA^ffAIHK 2 2 

(0 4 (a) ) £rt^f&J^ffi^©feffi£*3it©*:i*© 1 J 
tvHI^REStUTftfflU *¥*ay£HCK£ 
^l^n-y^ff^CLK (04 (b) ) £fft£U -f* 
-TVHa^tENi , EN2 , EN3 SfK/W 



(4) 

6 

H iamt^tt©Sl^^fT^. ->7 h*^ 3 1 ©|±573 
m^SH ou ti«04 (c) l:^L/cJ;-5ir^:-5o ^— K 
2SS?B#IC«, -f^-^Ufi^ENi , EN 2 , EN 3 
SfiTKA-f V^-MZU-oX^^titb. ffi^SH 0U ti^-© 
fe©T^$7-f7f 3 2G, 32R, 3 2 B Sr&Jflip-f S 
Z.t\Zte%. S^T, 7>h*y-h33G, 33R, 3 
3B©ttJ7j{§^G out i, Routl. B ou tl^04 (d) IC 

io G, 3 2R, 3 2 BSr^Tft^Sic, S jr, SibICIr) 
PSfcflU&Sft*. |B|«0»fPH, U ay ^I^CLKT 

2 12, •"T : fe>|lii)vfTfetl-5o 

[0 0 19] &±MWLfcJ:3l::*!fcJfiWK:«*ttB« 

?-*fflgBI&Sn«l::Rt75 ***** (AV 

0£,fcntt\ S£*(cJt'<Tctt3#<©g*tc*f)S-r'5' 

[0 0 2 0] H5«*»W©JB2©3l!fi«|t:«S*ft* 
^SStC*t7-57K¥^i!llElSSl 6 ©«fi£5r^-rHIS&0T 
*«. **M^Jic*3tt^7K¥ffi«JlElSSl 6(2. -tn-tn 
30 lffi©a^cf «>Gffl^^. Rffl^*. Bfflte*©©^» 

sig. sir, si B ;s 2 g. s 2 r, s 2 b ; -K»*an& 

•>7hky73'34 1 1 , 4 1 2 , -t, iWWB^flsj* 
leIS§4 2£. glOXfffB&ntKOAftJI? 2 3~2 8 

t*«i*.Tir»*. MWi*ffi*iaii4 2J4. -tn-en* 

¥7.^-h[i-^HST, t-h'fi^mode, *¥^n 
-y^HCK$rA7J-r-g>fc«6©A7J^t, 3 ffl^n 
^CLKj , CLK 2 , CLK 3 £ttl7j-r<5fc&©iii7J 

[0 0 2 1] ->7 h 1^7,^4 li ». 3 00->7h 
40 $f4 3G, 4 3R, 43Bi, -en-?*!— 3g*U jfl© 
Gfii&*. Rffltt*. Bffi^*©ftfl#*SiG. Sir, 
SiBK»«Snfc3"30|fe*^'f y^3 2G, 3 2R, 

3 2BtSiAT^5. ->7h^4 3G(J, 
-h(I^HSTi{'07^I^CLKi €rA73b. i7n 

Sr^Dii^. 7077ifCLKi ©it±^ 0 TttiTJm 
^SH 0Ut 3ft«|t{bT<&J:5t:ftoTt»*. ->7 
«?4 3Ril *¥y;^-hff^-HSTt^P^i/ft 
fCLK2 ^ATJt. ^D7?i^CLK2 ©ttT^O 
so T-7K¥7.^-hff^HST€:«l0ii*-, ZayZm^C 
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(5) 

7 

LK2 <DlL±tfK)-t?liit>mnSH oui tfXfcU z/7 h 

CLK3 £A*U i7a^i7m^-CLK 3 ©iT#OT* 
7)c¥7.^-hffi^HST€r«{0ii*-. n y 2 fs^f C L 
K3 »it±^OTiJi^{i^SHo U t jWlSft;-r*J:3K& 
oTl>5. &->7hif4 3G, 4 3R, 4 3 B©tB?j 
«^SH out lifn-t*n*iffl->7 12 
lc2ISn*J:5lCfcoT^4. ^$X-f7f 3 2G, 3 
2R, 3 2BCSKI1 ^tVe'tlG, B, RO§ff 
^m^^Xtst^Tztb(DXt)^ 2 6, 2 7, 2 8 Kg io 
HESnTHS. y7hlf4 3G, 43R, 4 3B©# 

•tn^nfe#^'f 3 2 g, 32R, 32 

[0 0 2 2] hl^vT^gM 12 , "•t-/7Hl/y 

x^gB4i2 tra*©*jsftT***«. :ne©v7M/ 

yX^4l2 , •••T'IJy7h$f4 3G, 4 3R, 4 

3 B3&«7K¥X^-h«^HSTOfttoOfc«rao->7 h 
ly^y^flBKfctt-Sv^hJjH^ 3G, 43R, 4 3B 

[0 0 2 3] *IC, 0 6*5«fctf0 7<£#J!BLT> 05C 20 

tO 0 2 4] 0 612^- H 1 SaWUfct*©* 3 ?** 

®!&i 6©tMtM£^-r*'f 5>^ht*s. mwmmt 

fi£(HIifS4 2«, A^Jbfc7K¥X^-h«^-HST (0 6 

(a) ) *rt««fP«*©tt«£to1*©fc*©iJ-fe5/h 
flMJRESfcLTfcJHU *¥?D 7 ^HCK (0 6 

(b) ) Sl^a'^tlt, 06 (c) ~ (e) K 
Sl/fc3*^n9^CLKi , CLK 2 , CLK3 
Sf&sKU Hi**-*. CUT, i7P-y^(i^CLKi , 
CLK2 , CLK3 H ■?-nfn*¥i'n7i'HCK© so 
3fg©^W©{f^T*$>0, jat?*¥*Dy£HCK©2 

^SB4 1 J ©y7h$?-4 3G, 4 3 R, 4 3B©tti?3 
«^SH out tt, W-?n^$7,^7f 3 2G, 3 2 
R, 3 2 B£«Wf*«#Goutl. R outl- B outl <H 
6 (f) ~ (h) ) «^G ou tl, Routl- B 

outldVW 1>^;U©»IF^. #*£iilyW *y^3 2G, 3 2 . 
R, 3 2B3&«:*>£fcD. §fi«Oi;ftfllW*>^ 
'Jy^n« &^X-f7f 3 2G, 32R, 3 2BS 

«Tm*»sic. sir, siBiciH*{i«&sft*. rots© 40 

mmt. i7D-v^m^CLKi , CLK2 , CLK3 T 

1 £ d y ^»rt33infc^-f s >i/X'-yy h v-j7>9n 

4 12, -TfcW^fTfen*. -0d<fcLT0 6 (i) \Z 
•>7 hUvX^SM 12 ©->7 h^4 3G©fcb^jfs^ 
G ou t2£^"3\ 

[0 0 2 5] £©<fc5K^-h* 1T«, S^LfcG, 
B, R©#^^T«. &ffl#->7 hb7c^T-#feS©f 
x^ffi^t}->yU>^$n^©T'. itl©SlJ£0iJ<h|W] 

[0 0 2 6] 0 7H ; t-H2&SS?Ufci#©7k¥ffift so 



0?S 1 6 ©a^S^t^-f 5 y^iTg?.. c©s-&. 
fl.gB3>hD-7l2. *¥?P7fHCK (07 

(b> ) titt-h* im^mzit-<x3^(Dmmo)^ 
D->^^a3*-r-&t>©fr^>. $OT[r*§-ffr&iEis§4 2 

(i, *-h* lg#?B#ira«lC*¥X^-h«^HST 

(0 7 (a) ) ZftffiMfflfmo&tt&fr&OtctbCDV 
t'vUI^REStLTgfflU *¥^n7f HCKt 
I^U^a^^fi^CLKi , CLK 2 , CLK3 (07 
(c) ) ^fturrs. ->7 hUvX^SM 1 j Ttt, -> 
7Mf43G, 43R, 43B^LTimfc 
i6. &->7 h^4 3G, 43R, 4 3 B©tti77{I^S 
H ou t \t£T&m(D£;itzfslCm^tti.K). SWiM^ 
7f 3 2G, 3 2R, 3 2 B$:$iJPr-S>fB#G 0U ti, R 
outl, BoutlfcPJbfi^ifrS (07 (d) ) „ 8!o 

n. Si$7-f7f 3 2G, 32R, 3 2BSltfl^ 
®S\q, Sir, SiBKI^ISfcflM&Sn*. H*©»^ 
tt. i7P-y^«^CLKi , CLK 2 , CLK 3 

2 , -Tffe*i*fTton*. 

[0027] ^fftsfiwictntf. m.\<Dmmm\z\£'< 

T\ AVffl;&5-**©*£k:teS;^ftS*iSlfe£:& 
■5. **)6£^J©^©flil©«fiit. »f^*<t^*tt^l© 

[0 0 2 8] fc*. *3SWtt±BE#^«5«K:l8«Sn 
■f. «Atf, OA/flrt^-ajSHE+ro-fflSKAVfli* 

tftCioT^-K 1 i ; E-h-2£^x.-5 e fc'5t;:LT*>Ji 

[0 0 2 9] 

1 <D=E- K t#fe«©tf^ffi^S:^»C-y->7 r 
2©^- K J: 5 £Lfc©T-, Sfe«©k' 

tit. n»a > h n-?fl>i* taswti:** 

b § * T-mmm z±if%z.t #x-£ 5 t n 0 
•5. 

[mmtDffimumw] 

[01] *^w©^ 1 (onmmiz^msm^mscom 

[0 2] 0 1 »C^7-57k¥i8i&BS&©$ric£^-f[H]8&0 
[0 3] 0 2K^L£*¥igi!j[I]S§© ; E-F 1S1RP#1C 
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[04] m2\zif;i,tz*¥-mm\E\i&<D : t-\: 2M$imiz 

[0 6] SSIC^U^tKV^BiIeISScD^-H 1S«P#IC 
[0 7] 0 5ic^bf;:*¥igI&li]8Sro ; t-K2aftii#i;: 
[ft#©ifc9i] 

1 0 i&H^SB 



10 



/0 

1 1 huiji 

13 TFT 
1 4 *WV>* 
1 5 £jtffii&[ll% 

1 6 *¥SSjIhI8§ 

2 1i,2l2,- hUvX^gP 

2 2 «TOPfiref£j£|p|tt 

3 1 >7 hsH 1 

32 G, 32 R, 32B te*7-f»>f 
33G, 33R, 33B 7>Ky'-h 



[01] 



[0 2] 



16 



10 



7K ? S !D @ » 




JOB L5 



i^rr — f 

Sig Sir Sib SmB 



12 



(a) HST 

<b) HCK 

(c) CLK 

(d) ENl 

(e) EN2 

(f) EN3 

(g) SHoutl 

(h) Goutl 

(i) Routl 
0) Boutl 



JTJTJTJTJTJXTirUTJTJ^^ 

— r* 1 1 1 i 1 : r 



J L_ 



HST 



23 



21 1 ) 

r X ft- _ n r x_. 



212 



22 



mode^ 



24 



HCK , 



25 



RES 


CLK 




ENl 


mode 






EN2 


HCK 


EN3 



IN OUT 



CLK 

SHoutl 




Sig Sir Sib S2G S2R S2B 



[04] 



(a) HST 
"(b) HCK/clk 

(c) SHoqiI 

(d) G/R/Boutl . 



(7) 



41 1 



mod8>- 



24 



42 



[05] 
16 

) 



HCK 



25 



23 
HST 





mode 


CLK1 


HCK 


CLK2 


RES 


CLK3 



412 

-1 r 



5L 



(a) HST 

(b) HCK 

(C) CLKl/2/3 
<d) G/R/Boutl 

(e) G/R/Bout2 



In 

CLK 


SHout 




In 

CLK 


SHout 




In 

CLK 


SHout 



IT 



43G 



-43R 




Sic Sir Sib S2G S2R S2B 



[07] 



[0 6] 

(a) HST | 1 

(b> HCK _TlJTJTJTJXrUTJTJTJTJ^^ 

(c) CLXl I i | 1 j \ J~ 

(d) CXK2 ~| | 1 | 1 | 1 

(e) CLK3 1 i 1 I 1 j 

(f) Goutl i \ 

te) Routl \ 1 

(b) Boutl m | 1 

(0 Gout2 , _ I 1_ 
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